The selective catalytic reduction (SCR) of NOx with C3H6 in the presence of O2 on 8 silica sub-microtubes with platinum nanoparticles was studied in order to establish a 9 possible reaction mechanism at different experimental conditions. This catalyst showed 10 a high NO conversion with very high selectivity to N2 at mild conditions in the presence 11 of excess oxygen when using C3H6 as reducing agent.
INTRODUCTION
via a redox mechanism [8, 9] . According to this scheme, NO is adsorbed on the Pt surface and dissociates to yield adsorbed nitrogen and oxygen atoms, which desorb in Plug flow integral reactor can be used for the interpretation of the experimental data. To 119 this purpose the reactor mass balance equations (1) and (2) 
129
The dependence with the temperature of the kinetic and thermodynamic parameters, (1500 ppm) was also introduced. In the first step only a low adsorption of NO was 165 observed and no reaction products were detected. With the addition of oxygen to the 166 inlet stream, about 50% of NO is oxidized to NO2, due to the well-known high activity 167 of metallic platinum as oxidation catalyst. With the addition of C3H6, the presence of 168 NO2 in the outlet gases is practically negligible. In this sense, some authors suggested 169 that propylene is strongly adsorbed on the catalyst surface, decreasing the surface 170 coverage of oxygen. This fact reduces the probability of the NO and O adsorption at 171 adjacent vacant sites, and so, the presence of propylene may be considered to inhibit the 172 surface oxidation of NO to NO2 [3, [17] [18] [19] . In this step, the conversion of NO is slightly 173 improved; however, the selectivity is total to N2. No formation of N2O was detected, at 174 least, within our detection limits, suggesting that NO was quickly dissociated, and no 175 molecular NO adsorption was taken place [17, 18, 20] , avoiding the formation of N2O 176 that is one of the main drawbacks reported in the literature for platinum catalysts
177
[11, 21, 22] . Regarding propylene, there is not an equimolar ratio between NO and 178 propylene converted, because the reductant is also able to be directly oxidized by 179 oxygen at this reaction temperature, producing equals amounts of CO2 and H2O. The effect of NO concentration on the SCR with 1500 ppmv C3H6 and 3% O2 was can be used to determine an apparent reaction order with respect to NO conversion: C3H6, the selectivity to NO2 was negligible. In contrast, all NO converted was 241 selectively reduced to N2. All these results suggest that NO to C3H6 molar ratios higher 242 than one must be used to obtain a high and selective NO reduction to N2. In agreement With the sequence NO-NO+O2, the NO surface coverage must be quite high and the 338 addition of oxygen produces the rapid reaction to NO2. In contrast, the previous addition desorbed at the same temperature (physisorption), without any evolution during TPD.
360
The same experiment was carried out but using 3% O2, at the same temperature, and, in 361 the same way, the oxygen adsorbed was evolved during the desorption step, with a 362 negligible evolution during the TPD. The adsorption of O2 was also analyzed at 260 ºC; 363 the adsorbed amounts were quite similar at 200 and 260 ºC, and in neither of both 364 experiments the evolution of O2 was detected during TPD.
365
The same experiment was carried out but only using 3% O2, at 200 ºC and 260 ºC. The 366 oxygen adsorbed was similar in both experiments and all of it evolved during the 367 desorption step, with a negligible evolution during the TPD.
In another test, the NO adsorption was also evaluated at 200 ºC, but in this case, the 369 catalyst used was previously reacted with NO-O2-C3H6 at 260 ºC. The corresponding 370 results are shown in Figure 9 . As can be seen, an important and exponential O2 Finally, the catalyst was treated with 3% O2 at 260 ºC for 1 h and then the oxygen was 384 desorbed at the same temperature. At this temperature, a stream containing 1500 ppmv
385
C3H6 was fed for 1 h, and subsequently desorbed. Then, the catalyst was cooled to 200 386 ºC and followed by a TPD up to 500 ºC. The adsorption of O2 was close to 6 mmol/g. the one needed to reach the maximum NO conversion). This mechanism is represented 458 by reactions (7) and (11). Nevertheless, the possibility of a mechanism based on the 459 activation of the hydrocarbon cannot be completely ruled out. Therefore, it has also 460 been considered in reactions (12) and (13), as pointed by Zheng et al. [33] .
461
On the other hand, the absence of N2O at the outlet stream can indicate the low presence 
486
On the other hand, it is important to clarify that reaction (13) is not a direct reaction, but been considered by one unique step. However, a possible reaction pathway could be as nitrogen are the same, it can be obtained:
506
Taking into account quasi steady-state for the formation rate of * C3H6O intermediate,
507
and by considering reaction (13) much faster than reaction (12), the presence of 508 * C3H6NO2 intermediate can be ruled out. So, the following expression can be drawn:
Therefore, the site balance for the platinum active sites can be written as follows:
Finally, it is also considered that the NO reaction rate can be expressed as a combination probably involved in the reaction mechanism, under these experimental conditions
553
(temperatures lower than the one needed to reach the maximum NO conversion).
554
On the other hand, the propylene oxidation reaction shows a negative half-order term 555 with respect to NO, at these experimental conditions. These results also support the 556 partial inhibition of the propylene oxidation due to the possible presence of strongly
557
(and apparently dissociatively) adsorbed NO.
558
The influence of NO to propylene molar ratios has been also analyzed. High and 559 selectively NO reduction to N2 was observed, at NO to C3H6 molar ratios higher than 560 one. Furthermore, the role of N2O on the NO reduction has been also evaluated. 
